Many health promotion programs have been implemented to prevent obesity and mental health problems among school-aged children. However, only a few programs included both physical and psychological measures to assess the effects of the program. The present study was designed to test the effects of a 6-week health promotion program on physical and mental health among school-aged children using physiological and psychological measures. A total of 74 elementary school students (4 th and 5 th grade) recruited from urban (n = 51) and rural areas (n = 23) participated in the study. We used the Korean version of the Kovacs' Children's Depression Inventory and the Conners-Wells' Adolescent Self-Report Scale-Short Form (CASS-S) to measure levels of depression and hyperactivity, respectively. To assess children's physical health, we measured body mass index (BMI), body fat percentage, and heart rate variability. In addition, children's healthrelated behaviors (e.g., eating and exercise habits) were assessed using the health promotion behavior scale. A total of 63 students (13 in the experimental and 50 in the control group) who completed both physiological and psychological measures were included in the final analysis. Compared to children in the control group, children in the experimental group showed a significant decrease in their level of hyperactivity (t = −2.01, p = 0.049) and increase in heart rate variability (t = −2.35, p = 0.022). No significant group differences were noted for depression, BMI, body fat percentage, and health promotion behaviors between the two groups. Findings of this study provided preliminary evidence of the effectiveness of a 6-week school-based health promotion program for improving emotional health among school-aged children living in a rural area. Future studies testing the effects of health promotion programs with longer sessions and programs focusing on social-emotional skill development are needed.
Introduction
In Korea, the physical and mental health of elementary students is of concern. Approximately 10% -20% of school-aged children in Korea have been categorized as overweight, and 5% -20% as obese [1] . In addition, physical activity and fitness have decreased and the mean height and weight for children and adolescents have increased over the past 10 years [2] . Based on a recent report on the mental health of Korean children and adolescents, 20 percent had suicidal ideation and 3 percent had attempted suicide during the past year, and one third of middle and high school students had experienced depressed mood [3] . Recently, the prevalence rate of ADHD symptoms among 4 th -6 th grade elementary students was reported to be up to 22.3% [4] , and the high level of bullying and violence among elementary school students warned of the risk for mental health problems [5] [6] . Hence, the development of school-based health promotion programs and related policies is needed.
Many intervention programs have been implemented to promote physical and mental health among children and adolescents and have shown promising results in individual studies. The intervention, "Maum Meditation program" had positive effects on the promotion of self-esteem and school adjustment of children in the early grades of primary school in Korea [7] . However, a meta-analysis on the effects of school-based and after-school intervention programs on the BMIs of children and adolescents reported a low magnitude of effect size of 0.068 [8] . Thus, more efficient and sustainable health promotion programs and policies are required. In a meta-analysis on the effect of school-based anti-bullying programs, a small to moderate effect was found for victimization, suggesting that effective school-based anti-bullying programs should include training in emotional control, peer counseling, and the establishment of a school policy on bullying [6] .
To date, most intervention programs have relied on self-report data and very few studies have included both psychological and physical measures to assess the effects of intervention programs. Even studies that have used objective measures for identifying the effect of school based health promotion programs in Korea used only weight change or BMI [9] - [11] . Recently, heart rate variability (HRV) has been used as an indicator for emotional stability as well as a valuable tool for assessing heart health. HRV is a non-invasive quantitative marker of cardiac autonomic function derived from continuous electrocardiogram (ECG) recordings [12] . Little change in HRV means a stable autonomic nerve system (i.e., stable emotional state). Even though HRV has been increasingly used as a stress marker, less research is available examining HRV in children, especially in Korea.
To address the gaps in current knowledge, this study aimed to examine the effect of a school-based health promotion program on both physical and mental health among late school-aged children. Changes in health status were assessed using both self-report measures and physiological measures, including HRV. Also, based on previous evidence of a positive effect of nature on physical and mental health [13] [14], we included naturerelated activities for the experimental group, and tested the effect of this program.
Methods

Study Design
This study used a quasi-experimental, non-equivalent pretest-post design to test the effect of a 6-week schoolbased health promotion program on school-aged children's health.
Description of the Program
Based on the Information-Motivation-Behavior (IMB) model [15] , we developed the "Physical & Mental Health" program to improve physical and mental health (i.e., body fat, HRV, depression, and hyperactivity) among school-aged children. The contents of the program were developed based on an extensive review of the literature and other health promotion programs for children. We provided information about various health topics and motivated participants to engage in health promotion activities and self-monitoring. "Physical & Mental Health" consisted of three physical health promotion sessions and three mental health promotion sessions. The physical health sessions focused on the improvement of lifestyle habits including eating habits, exercise habits, and sleeping habits. The mental health promotion sessions addressed self-reflection and understanding others' perspectives, communication skills, and regulation of emotion ( were 51 in the other school, and assigned to the control group. The study was conducted from August to December 2013. For the experimental group, we provided intervention sessions every Friday for 6 weeks. Each intervention session took place for 45 minutes after school. No intervention was applied to the control group. The post test was carried out in December 2013. Participants in the experimental group were assessed before and after receiving the 6-week health promotion program. At the same interval, individuals in the control group were also assessed. Data were collected by the author and the research assistants who were well-trained and thoroughly understood the study. It took about 30 minutes for participants to fill out the self-questionnaire and complete the physiology procedure.
Self-Report Measures 1) Depression
Depression was measured using the Kovacs' Children's Depression Inventory (CDI) [16] , which was translated into Korean [17] . This self-report inventory is composed of five subcategories: depressed mood (5 questions), behavior disorder (7 questions), loss of interest (7 questions), self-degradation (4 questions), and physiological symptoms (4 questions). It is assessed on a 3-point scale (0, 1, and 2). Total scores range from 0 to 54 points and the higher the CDI total score, the more severe the depression is. The internal consistency reliability in this study, measured with Cronbach's α, was 0.868.
2) Hyperactivity The Conners-Wells' Adolescent Self-Report Scale: Short Form (CASS: S) translated into Korean [18] was used to measure the level of hyperactivity. The scale is composed of 27 items and is rated on a 4-point scale (0, 1, 2, and 3). A higher score means a higher level of hyperactivity. The data collected using this inventory had a Cronbach's α of 0.880.
3) Health promotion behavior Health promotion behavior was measured using the questionnaire originally developed by Walker, Sechrist, and Pender [19] and then revised and supplemented in Korea [20] [21] . The questionnaire is composed of 36 questions: 11 items on eating habits, 8 items on exercise habits, 7 items on healthy living conditions, 5 items on personal relations, and 5 items on self-realization. The internal consistency reliability in this study (Cronbach's α) was 0.909.
Physiological Measures
1) Body Mass Index (BMI) and body fat percentage Body weight, height, and body fat percentage were measured with the J10 (Biospace, Seoul, Korea), a body composition analyzer. Juvenile body mass index was calculated by dividing the child's body weight (kg) by the square of the child's height (m 2 ). We measured the participant's body fat percentage, which is an indicator of the ratio of body fat to body weight.
2) Heart Rate Variability (HRV) Autonomic nervous system function was assessed using Heart Rate Variability (HRV) analysis. Participants in the experimental group were assessed before and after receiving the 6-week health promotion program. HRV was measured with PolyG-I (Laxtha, Daejeon, Korea) in a quiet room. During the test, we let participants lie quietly and attached 2 electrodes on their wrists for 3 minutes. Participants were instructed to close their eyes but not to fall asleep. If the participants moved and an abnormal wave was shown, we stopped the test and re-measured.
Ethical Considerations
This study was approved by the S University Institutional Review Board (Approval No.: 2013-64). Written Informed consent was obtained from all participants and their parents. Parental consent and child assent were obtained before students completed the pretest. Children who participated in this study were assured of anonymity and confidentiality.
Data Analysis
SPSS 21.0 for Windows was used for analysis. To test homogeneity between the two groups, a t-test and chisquare test were applied. To confirm the effect of the intervention, the pretest-posttest difference was calculated and compared between the two groups using a t-test. The normality of the physiological variables was confirmed using the Kolmogorov-Smirnov test. Two-tailed p-values < 0.05 were considered significant.
Results
Participants' Demographic Characteristics and Homogeneity Test Results
The participants' demographic and biological characteristics assessed at baseline are shown in Table 2 and Table 3 . Homogeneity tests were also performed on the dependent variables between the experimental and control groups at the time of the pretest. No significant differences were reported in demographic characteristics and dependent variables between the two groups at baseline.
Among the 84 participants, only 13 of 23 children in the experimental group completed the physiological measures for both the pre-and posttest, whereas all 50 participants in the control group completed the physiological measures both times. Therefore, we included only 63 students (13 in the experimental and 50 in the control group) in further analysis.
Effects of Health Promotion Program on Dependent Variables
Findings for analyses of the overall program effects on physical and mental health outcomes by self-report questionnaire are shown in Table 4 . For mental health, no significant difference was shown between two groups. Only changes in the level of hyperactivity were significantly different between the experimental and control groups (t = −2.01, p = 0.049). Also, health promotion behavior was not different between two groups.
In biological index, children in the experimental group showed significant changes in LF (t = −2.35, p = 0.022) and HF of HRV (t = 2.35, p = 0.022) after the intervention compared to the control group. This meant that the experimental group's parasympathetic nerve was more activated than that of the control group after the intervention. No significant group differences were noted in BMI and body fat percentage ( Table 5) . Table 4 . Comparisons of differences between the pre-and posttest (posttest-pretest) for the two groups on the self-report questionnaire. 
Discussion
This study was conducted to assess the effects of a 6-week school-based health promotion program for late school-aged children. The results of this study showed a significant decrease in the level of hyperactivity and increase in relaxation expressed by parasympathetic activation. In terms of HRV, vital variability reflects the heart's ability to respond to physiological and environmental stimuli. Because of the specific autonomic nervous innervations of the heart, HRV is recognized as a quantitative marker of the autonomic nervous system: it is influenced by sympathetic activity (SA) and vagal parasympathetic activity (PA). For children, studies measuring HRV have not been frequently reported. One study reported short-term HRV in a population-based sample of 10-year-old children [12] , and low HRV (i.e., low PA, HF) has previously been linked to poor emotion regulation, high stress, decreased stress reactivity, and increased stress vulnerability, also in children [22] [23] .
In this study, the experimental group showed more decrease in LF compared to the control group. This implied that the intervention was effective in decreasing children's stress (e.g., resulting from peer problems) and negative emotions such as anger and anxiety. A previous study also showed a positive correlation between anxi-ety and higher LF and the stress marker cortisol [24] . This meant that high stress among children was associated with higher LF/HF, which may reflect more sympathetic activation over parasympathetic activation. This might explain why overweight/obese children demonstrated lower HF compared to normal weight children in previous a study [25] .
Even though we could not find a relationship between depression and LF/HF scores, this health promotion program might help improve emotional stability among elementary school students. Other evidence in support of this proposition is the greater decrement in hyperactivity scores seen in the experimental group compared to that of the control group.
However, this health promotion program showed no significant effect on BMI or body fat proportion. It may be possible that two to three months was not enough time to elicit a change in weight. One study reported positive effects of a 12-week24-session after-school health promotion program for Hispanic elementary school children on BMI and eating habits [26] , and using jazz in school program showed improving physical strength and self-efficacy of the Korean elementary school students [27] . In this study, interventions consisted of health education and indoor activity. We encouraged regular outdoor activities, but did not include outdoor physical activity in the intervention program. In addition, we focused more on emotional health, emphasizing peer relationships and communication. This may explain why we found more obvious changes in emotional outcomes than physical outcomes. In addition, this program was applied mostly to normal weight student, not obese children. Still, we observed greater reductions in BMI in the experimental group than the control group, but the sample size for the experimental group was too small to show a significant effect.
This study has several limitations. First, the regions for the experimental and control group were selected as a convenience, and not comparable: the region for the experimental group was a rural area whereas the region for the control group was a capital city. However, the general characteristics between the two groups at baseline were homogeneous. Secondly, only 13 among 23 children in the experimental group participated in the post test. The high attrition rate in the experimental group could have affected the results. Also, because we did not measure directly the effect of education on diet and sleep, we could not conclude that this program had effects on compliance with good eating and sleeping habits.
Although this study had some limitations, it is meaningful in assessing the possibility of emotional health promotion using school-based health programs. Additional research with a more sufficient sample size is suggested.
Conclusion
The findings of this study provided preliminary evidence of the effectiveness of a 6-week school-based health promotion program for improving emotional health among school-aged children living in a rural region. Future research should examine whether the effectiveness of physical and mental health promotion programs can be enhanced through refinements such as more focused attention to social-emotional skill development.
